Abstract: This study was carried out to investigate the relationship between refugees and development in host economies from a macroeconomic point of view. The results obtained show that this relationship is non-linear. The empirical results demonstrate that refugees have a positive and significant direct effect in high and lower-middle-income countries. A positive and significant indirect effect of refugees through labor force and RD channels is also present in the same groups. In upper-middle-income and lowincome countries, the direct effect of refugees is negative and significant. Similarly, the indirect effect of the refugee population on development through labor force channel is also negative and statistically significant. However, the indirect effect of refugees through RD channel is statistically significant only for the low-income country group.
Introduction
Refugee crises around the world nowadays rank among the greatest priorities for both developed and developing countries internationally. Recently, thousands of refugees have crossed the borders of a neighboring (or non-neighboring) country due to violence, war or other various political issues. Indeed, the most recent refugee crises in Syria, Iraq, Myanmar, Egypt, Yemen or Libya have reinforced the international refugee situation in an extent that has not been registered since the Second World War. In fact, the number of refugees has increased rapidly over the last 35 years. United Nations High Commissioner for Refugees (UNHCR) estimates the number of refugees to be more than 65 million people who moved from their home countries abroad. This number was 5.7 million in 1980, 9 million in 2005 and 42.3 million in 2009 (AlixGarcia and Saah, 2008 and Gomes et al., 2010 . In addition, 55% of the world's refugees only come from three countries: Syria (5.5 million), Afghanistan (2.5 million) and South Sudan (1.4 million). Gomes et al. (2010) state that, the majority of refugees in the world head to low or middle-income countries. Similarly, UNHCR have assessed that the top hosting countries are Turkey (2.5 million), Pakistan (1.4 million), Lebanon (1 million), Iran (979, 400) , Uganda (940, 800), and Ethiopia (791, 600) . Previous studies such as the work of Li (2008) have shown that only a small number of refugees are located in developed countries.
In terms of scientific research, only a few studies have focused on the refugee field compared to the number of those conducted on the migration field. The majority of studies, if not all, were carried out on micro-data and were only limited to a sample of refugees. These studies have proven that the impact on host economies is not exclusively negative.
On the contrary: several works have proven that there can be both a negative and a positive effect of refugee migration on economic variables in host countries. Kreibaum (2016) reports that refugee camp generates a positive externality in terms of consumption and public services on Ugandan population living in close proximity to refugees. Kibreab (1985) has long ago proven that refugees can positively stimulate development and help increase financial and human resources in the host society. Moreover, Gomes et al. (2010) also demonstrate how the effect of the refugee population on the host country is not always negative but can have rather significant positive effects on the host society.
This paper contributes to the growing number of quantitative and qualitative literature conducted on the effects of refugee population on host economies in some aspects. To the best of our knowledge, this study is one of the few essays in which the effect of refugees is investigated from a macroeconomic point of view. Most of the previous studies analyze this effect using a relatively small number of refugees (from surveys) and small host communities, from which authors aggregate the results. The aggregation of results based on micro-data is very limited and overall insufficient. (Baez, 2011) . In this paper, a macro-data set of 21 countries is used to test the effects of refugees on development. We have estimated a dynamic panel model through which the direct and indirect effects of refugees on GDP per capita of 4 income-groups are measured. It is also important to note that the indirect effect has been poorly analyzed in the literature so far, despite its importance. Similarly, previous studies do not make any comparison, in terms of the effects of refugees, between countries or groups of host countries.
Obtained results reveal that the relationship between refugee population and development is non-linear. Moreover, the empirical results demonstrate that refugees have a positive and significant direct effect on high-income and lower-middle-income countries. A positive and significant indirect effect of refugees through labor force and RD channels is also present for the same groups. As for the rest of the groups, the direct effect of refugees is negative and significant. The indirect effect of refugee population on development through labor force channel is also negative and statistically significant. However, their indirect effect through RD channel is only statistically significant for the low-income countrygroup. 
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The paper is structured as follows: the chapter following the introduction presents a brief literature review. The third chapter examines the empirical impact of refugees on development; and, finally, the fourth chapter is devoted to a summary and conclusion.
2.
The effect of refugee population on host economies: Literature review
Many studies have been conducted on the migration field. However, only a few of them take the effect of refugees on host economies into consideration. The movement of refugees is, in fact, different from migration because it is forced and involuntary. Considering this, the effect of refugees as a part of the entire diaspora is different from that of the rest of immigrants. Host countries do not treat the refugee population as voluntary immigrants, thus specific measures are taken. For example, aid is granted to refugees such as humanitarian subsidies. Nonetheless, some restrictions can also be adopted such as the prohibition of work or movement. Due to the specific nature of the refugee problematic, the study of the effect of refugees on host economies becomes very important in order to remove the ambiguity concerning the real effect of refugees. The studies that have addressed this issue, despite their scarcity, prove that there can be both a negative and a positive effect of refugees on host economies. Kreibaum (2016) is the first author to conduct an empirical study on the long-term effect of refugee population on local communities in Uganda. The author reports that a refugee camp generates a positive externality on Ugandan population living in close proximity to the refugees. This population then benefits in terms of consumption and public services. Kibreab (1985) has proven that refugees can stimulate growth and development in the asylum country if they are given rights such as an access to labor and goods markets. Refugees also enable an increase in financial and human resources in the host society. Therefore, the demand in the host economy (especially for the middle or low-income countries) will increase and financial resources coming from donors will also rise to improve the living standards of the population (Baez, 2011 and Jacobsen, 2002) . Alix-Garcia and Saah (2008) state that prices of agricultural goods have increased with Rwandan inflows, thereby, increasing the share of non-agricultural goods of Tanzanian population. Similarly, Maystadt and Verwimp (2009) find a positive effect of refugee inflows originating from Burundi and Rwanda on consumption. This effect depends on the activities of Tanzanian citizens who can be advantageous if they work in nonagricultural sphere, or are self-employed farmers. Shellito (2016) identifies the positive and negative impact of refugees on the host economies that can be concluded based on already conducted academic studies. The author reports that the positive effects can be summarized as follows:
-Refugees can stimulate long-term investment,
-They boost consumption and production and, therefore, productivity,
-They can fill demographic gaps and increase labor supply, or -They stimulate an increase in trade between host and origin countries.
On the other hand, the host society can notice some negative effects, such as:
-Increase of public and private charges,
-Overcrowding, or -Increase in conflicts within the community. Gomes et al. (2010) demonstrate that the effect of the refugee population on the host country is not always negative but can have a rather significant positive effect on the host society. The authors of the study also note that the total of annual benefits collected by the host community as a result of the camp operation in Kenya was about 82 million dollars in 2009 and 100 million dollars in 2010. Furthermore, the refugees received remittances sent from other countries (mostly from developed ones) by their relatives. As a result, these funds contributed to the growth of the host economy.
There are indeed both positive and negative effects of refugee population on host economy. Nevertheless, the net effect is an issue that remains to be discussed. It depends on the integration degree of refugees in the host society. Jacobsen (2001) has conducted a study on local integration of refugees in developing countries by describing the difficulties the refugees face in the integration into the host society where a resistance to integration can occur due to security issues or limited economic resources.
Whereas some studies have assessed that only a small part of the world's refugee population is settled in developed countries (Gomes et al., 2010 and Li, 2008) . This means that there is a selective policy adopted by OECD countries. Li (2008) reports that advanced countries such as Australia, Canada or the United States of America have benefited from immigration because they attract high-skilled workers from developing countries. In 2006, The United Nations estimated the number of refugees to be about 13.5 million, where 80% settled in less-developed countries and only 20% in developed countries that took in more than 60% of immigrants, especially skilled workers. This signals that the refugee migration to developed countries was relatively restrictive compared to the voluntary migration. Li (2008) confirms that the OECD countries adopt a very restrictive asylum policy, despite the small flow of asylum seekers. In addition, there is a significant competition between industrialized countries adopting the same restrictive strategy towards immigration in attracting highly skilled refugee workers.
Empirical evidence
The objective of this section is to investigate the effect of refugee population on GDP per capita growth rate. To carry out this analysis, a macroeconomic framework similar to the one used in the growth literature is applied. It is important to emphasize that the majority of studies conducted in this field, if not all, adopt a microeconometric approach, as can be seen in Kreibaum (2016), Baez (2011) or Maystadt and Verwimp (2009) . For the purpose of this paper, we have built a panel of 21 developed and developing countries in order to estimate a model which fits into a theoretical framework of works treating the impacts of immigration on host economies as in Borjas (1994) or Freidberg and Hunt (1995 With _ , , , , and being the annual real GDP per capita, the gross fixed capital formation divided by GDP, refugee rate, labor force, the number of scientific and technical journal articles and openness rate, respectively.
Data

Variables: data sources and definitions
The data used for this study have been collected from the World Bank (World Development Indicators) and cover the period from 1990 to 2014. The variables used in Equation 1 can be defined as follows:
Dependent variable: The dependent variable is the annual real GDP per capita ( ( _ ) , ). Economic literature considers GDP per capita as a macroeconomic indicator of development. Its increase also reflects the well-being of the population.
Independent variables:
• The annual real GDP per capita of the last period ( ( _ ) , −1 ): the lagged value of the dependent variable used here in order to better show the dynamics of growth. The development process is indeed cumulative and the historical development level is one of the main factors of its current state. The expected sign of its coefficient (c 1 ) is hence positive.
•
The gross fixed capital formation is divided by GDP ( ( ) , ): this variable is a proxy variable of capital. Investment (gfcf) constitutes a major factor of growth and therefore of development. Consequently, the expected sign of its coefficient (c 2 ) is positive.
• The refugee rate ( ( ) , ): It has been measured in two different ways:
firstly as a ratio between the number of refugees and host population (X= host population), and then as a ratio between the number of refugees and the total labor force in the host society (X=labor force). It is important to note that if refugees are wellintegrated into society and become a part of labor force, they contribute to growth in the countries where the labor supply is insufficient. In such a case the second measure would be more appropriate than the first. The sign of its coefficient (c 3 ) can be positive or negative.
• The squared refugee rate ((
2 ): This variable is used to test the quadratic relationship between the refugee population and development. If this relationship is proven, the sign of the coefficient of the squared refugee rate (c 4 )
opposes the one of refugee rate (c 3 ). It also shows the impact of refugees on development once their number significantly grows.
• Interactive variables ( ( ) , * ( ) , ) and ( ( ) , * ( ) , ): in order to determine the indirect effect of refugees on development, two interactive variables have been established. It is possible for refugees to generate a nonlinear impact on host economy. They affect development through channels like labor force and/or research and development activity. It is evident that there are two refugee categories recognized by host countries: skilled and unskilled workers who contribute to growth and the increase in labor supply and/or productivity especially in economies where the labor supply is insufficient. Skilled refugees may also boost research in the host country, particularly when it adopts a very selective asylum policy. For this purpose, the two channels through which refugees can contribute to the growth and development are labor force ( ) and research and development. The latter has been approximated by the number of scientific and technical journal articles ( ). The expected sign of the coefficient (c 5 and c 6 ) indicating an indirect effect of refugees through the two above-mentioned channels is positive or negative.
The number of scientific and technical journal articles ( ( ) , ): this variable serves as a proxy of the research and development indicator (RD). The statistics for research and development expenditure are not available for all countries and for the full of the period from 1990 to 2014. Nonetheless, the number of journal articles reflects the research activity well and allows for a real technological comparison between the countries. The expected sign of its coefficient (c 7 ) is positive as RD constitutes one of the main growth factors. Romer (1990) and Grossman and Helpman (1991) consider RD to be a major factor of growth, especially in developed countries.
The openness rate ( ( ) , ): openness rate has been calculated as the ratio between the sum of import and export and GDP. It is also considered to be among the main variables of growth. Therefore, its coefficient (c 8 ) is expected to be positive.
All variables are in a logarithmic form. Additionally, to deal with the problem of multicollinearity (see Appendix A3) we have estimated Equation 1 which is consistent with the econometric literature, considering the correlated independent variables. For this purpose, in each regression effectuated we only took into consideration one refugee variable.
Sample
Our sample includes 21 developed and developing countries. We have estimated the model for each income-group in compliance with the 2014 World Bank classification. The World Bank classifies countries into four groups according to their income: highincome group, upper-middle-income group, lower-middle-income group and lowincome group. The countries in the sample compose of 9 high-income countries, 4 upper-middle-income countries, 4 lower-middle-income countries and 4 low-income countries. In order to solve the problem of heterogeneity we have estimated the model for each income group.
Methodology
The methodological approach of the paper lies in the estimation of Equation 1 by the Generalized Method of Moments (GMM). If the dynamic panel-data model contains n lags of the dependent variable as well as unobserved fixed or random effects, the standard estimator becomes inconsistent as these effects are correlated with the lagged dependent variable. Therefore, it appears that the best estimates could be obtained when the GMM method is applied. We used the Arellano and Bond (1991) estimator and the dynamic panel-data estimator of the system (Arellano-Bover, 1995 and Blundell-Bond, 1998) . The GMM enables us to control individual and temporal specific effects and to palliate the endogeneity bias of variables. In the Arellano and Bond (1991) estimator, the strategy is to differentiate Equation 1 in level. The first difference eliminates the country's specific effect and, therefore, the bias of omitted variables. Consequently, the first differences of exogenous variables are instrumented by their lagged values. The simultaneity bias and the bias introduced by the presence of the lagged endogenous variable are reduced. Furthermore, the system dynamic panel-data estimator method combines the equation in difference with the one in level. Both equations have been estimated simultaneously using the GMM method. For two of the estimators it is assumed that the variables are stationary in level and the residues are not autocorrelated.
For each country-group in this study, we adopted the method that gives the most significant estimates out of the two estimators.
Empirical results
Results are shown in following four tables (from Table 1 to Table 4 ). It clearly appears that the model is statistically significant in all regressions. Furthermore, estimated coefficients attached to most variables are statistically significant at the 1% and 5% levels. For example, the refugee population generates a statistically significant effect in all country groups. In fact, despite the fact that this effect differs with every group, it is significant at 1% to 5% level in all estimates. Therefore, it is positive and significant at 1% and 5% for high-income group (Table 1) and lower-middle-income group (Table 3) , respectively.
However, the impact of refugee rate on GDP per capita is negative and significant at 1% level for the upper-middle-income group (Table 2 ) and the low-income group (Table 4) . It is also important to note that the two refugee rate measures create a similar effect (the elasticity of per capita GDP with respect to refugee variables varies from about 0.0054 for high-income countries to about 0.0045 for lower-middle-income countries). Whether this rate is calculated as the ratio of the number of refugees to the population or the ratio of the number of refugees to the labor force, the result is almost the same in all regressions. Refugee population obviously exerts a positive effect on the development of high-income and lower-middle-income countries, in accord with an important body of the recent literature. For these countries, refugees contribute to growth positively and significantly, but they do not have the same impactdegree in all countries. Hence, this impact is more important and significant for high-income countries than for the lowermiddle-income countries. The elasticity of GDP per capita with respect to refugee rate is the highest and most significant. It seems that the high-income countries benefit from refugees particularly when their number is reasonably low. 
A-B
A-B (Arellano-Bover (1995) and Blundell-Bond (1998) ).
Source: Author's calculations
These countries generally require both skilled and unskilled labor. It is also possible, as has been already shown in the previous section that developed countries tend to adopt a very selective asylum policy, and put more restrictions on unskilled households and flexible measures for skilled ones. The need for labor in high-income countries can also be illustrated with the effect of the interactive variable ( ( ) , * ( ) , ) measuring the indirect effect of a refugee population through the labor market channel. This effect appears to be positive and statistically significant. The coefficient of the variable is around 0.003 and is significant at 1% level. The indirect effect of refugees through the research and development sector is positive and also significant at 1% level. This means that there are some refugees that contribute to the research activity, confirming the selective asylum policy. Moreover, the same result is obtained for lower-middle-income countries where the indirect impact of two interactive variables ( ( ) , * ( ) , ) and ( ( ) , * ( ) , ) is positive and significant at 5% level. Despite the fact that these countries are relatively poor and labor-intensive, like Egypt or Bangladesh, refugees engendered a direct and indirect positive and significant effect. This could be explained by a good integration policy in the country. .03446*** (3.10)
.03382*** (3.09)
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. Furthermore, for the high-income group and the lower-middle-income group the squared refugee rate has a negative and significant effect (the significance threshold varies from 1% for the high-income countries to 5% for the lower-middle-income countries). In fact, it is clear that when the number of refugees grows significantly, its
Volume 18, Issue 1, 2018 effect will be negative. It is also important to note that the coefficient sign of this variable is the opposite to the one of the refugee rate variable.
This confirms the non-linear quadratic relationship between a refugee population and development in the high-income and lower-middle-income groups. Unlike previous groups, for the upper-middle and low-income groups refugees have a negative and significant impact. The elasticity of this variable varies from about -0.01 for the first group to about -0.025 for the second group and is significant at 1% level for both groups. Therefore, refugees generate a negative direct effect on these countries. Despite the fact that there is a difference between upper-middle-income group and low-income group in terms of development level, the refugee population has a negative impact on development for both groups. It is possible that it has not been integrated into the host society for several reasons such as the absence of an appropriate asylum and integration policy, the inability of the economy to absorb refugee inflows, or refugees not having the required skills. Nevertheless, the squared refugee rate has a positive and significant effect. This means that if the number of refugees grows significantly, its impact will be positive. It is possible that these economies spend unfavorably more when the number of refugees is rather small, while they can actually benefit from their presence if their number increases. The expected quadratic relationship between a refugee population and development is confirmed for both groups.
However, for the last two groups, where the effect of refugees is negative, the indirect effect of a refugee population via labor channel is negative and significant at 5% level. This demonstrates that these countries do not have the capacity to employ refugees and benefit from them at the same time. It is also possible that they do not have an appropriate asylum policy for a proper integration of refugees into their socioeconomic system, particularly in technology-intensive sector like research activity. This can be illustrated with the elasticity of GDP per capita with respect to the interactive variable ( ( ) , * ( ) , ) which is not significant for upper-middle-income countries. For the low-income group, this elasticity is positive (equal to 0.005) and significant at 1% level.
As for the effect of control variables, the impact of lagged outcome (GDP per capita) is positive and statistically significant in all regressions (the coefficient varies from about 0.7 -0.75 for low and high-income countries to about 0.9 for the low-middle-income groups). This means that the growth is dynamic. Moreover, investment (GFCF), trade openness, and research and development (RD) play an important role in development. Hence, the elasticity of GDP per capita with respect to GFCF, which varies from about 0.02-0.035 for middle-income countries to about 0.16 and 0.2 -0.3 for high-income and low-income countries respectively, is positive and statistically significant at 1% level for all groups except for upper-middle-income countries where it is significant at 5% level in 5 out of 6 regressions. .70910*** (10.27)
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. Investment remains the major determinant of growth and development in both developed and developing countries. It is also clear that trade openness significantly contributes to development in all regressions except for those the low-income group where the elasticity of this variable is negative and significant at 1% level (it varies from about 0.04 to 0.08). This unexpected effect of trade can be explained by an unequal trade between these low-technology countries with the technologically developed ones. For such countries, exports are less intensive than imports, which strengthen the trade deficit and consequently negatively affect economic growth. The sign of the elasticity of GDP per capita with respect to RD variable is expected for all groups. This elasticity is ranging from about 0.007 to about 0.075 and is positive and significant at 1% and 5% levels for all groups. Therefore, RD activity constitutes an important factor of development in all countries, particularly in developed ones.
Concluding remarks and policy implications
The aim of this study is to investigate the relationship between refugees and development in host economies. This relationship has previously only been investigated with microeconometric studies based on survey data. However, it is difficult to aggregate conclusions useful for larger-scale cases from this microeconometric approach (Baez, 2011) . Therefore, the objective of this study is to remedy that and investigate this relationship from a macroeconomic point of view. Only a few studies have analyzed this effect. Also, to the best of our knowledge, there has not previously been a study that would treat the nature of this relationship. The findings of this paper show that the relationship between a refugee population and development is non-linear.
In the empirical chapter, the effect of refugees on GDP per capita growth is tested. We have estimated a dynamic panel model for 4 country-groups. The results demonstrate that refugees have a positive and significant direct effect for high and lower-middleincome countries, and they also generate a positive and significant indirect effect through both labor force and RD channels. Nevertheless, when the population of refugees significantly increases, they can have a negative and significant impact on development of these two groups. As for the rest of the groups, the direct effect of refugees is negative and significant. Similarly, the indirect effect of a refugee population on development through labor force channel is also negative and statistically significant in this case. However, the indirect effect of refugees through RD channel is statistically significant only for the low-income group. It is hence possible that the refugees need a relatively long integration period in which they can contribute to growth in the uppermiddle and low-income economies. These economies also need an optimal number of refugees in order to benefit from them: the estimations calculated for both of these groups show that the elasticity of GDP per capita with respect to squared refugee rate is positive and statistically significant.
Finally, it is important to note that despite the fact that some countries, especially developed ones, have managed to adopt an efficient asylum policy, other countries have not optimally benefited from refugees. Based on these findings, certain policy implications can be proposed:
First of all, refugees cannot be considered only as a negative source of development in host countries. On the contrary: they can also stimulate positive effects. In fact, they can contribute to economic growth by enhancing labor supply, increasing productivity, increasing human capital and, therefore, research and development activity as well. Regarding the increase in productivity, it is quite likely that the effort of a refugee worker could be greater than that of a local citizen or a regular migrant worker due to their extreme situation. If a refugee manages to find employment, they try to provide their maximum effort in order to keep the job. This could also result in a psychological effect on workers local to the host country by motivating them to exceed the verve of their refugee colleagues. Furthermore, the host economy can benefit from remittances, humanitarian aids and funds. For these many reason, host economies, particularly highincome economies, can optimally benefit from a refugee population. There is hence a need for an international community as well as international NGOs such as UNHCR to develop and sustain an international legal framework in order to reach an optimal situation in which both skilled and unskilled refugees are considered to be an economic and human potential, not a problem for the host society.
This paper studies the relationship between refugees and development from a macroeconomic point of view, and, to the best of our knowledge, it constitutes the first attempt in the investigation of the nature of this relationship. Future empirical works could examine this relationship while taking into account some other important aspects. For example, it would be useful to conduct a study on the optimal rate of refugees to inform policy-makers in host countries about the optimal number of refugees that should be taken in without any damage to their economies. It is also important to consider the skill level of refugees in order to distinguish between the effect of skilled and unskilled refugees.
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